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Claims: 

L (Currently amended) The conipounds, ■ modiflod Kgnin, lignin-celhilose resinous con^unds, 
carbon dioxide, and carbohydrates, " and othoHo ti produced fix>m biomass by the process 
consisting of mixing, heating and reactii^ the components by the following steps: 

(1) preparation of biomass: 

excess water is removed fipom the biomass and ground or chipped into small pieces 
and utilized in the anu>unt of 1 00 parts by weight; 

(2) add aciueous alkali metal hydroxide: 

aqueous solution of aDcali metal hydroxide containing 20 to 40 parts by weight of 
alkali metal hydroxide is added and mixed with the biomass: 

(3) converting biomass: 

the biomass is heated to about 140° C to evaporate water and break the ligin*»cellulose 
bond then heating is continued while agitating until the bk>mass becomes a thick 
paste; 

(4) dissolving converted biomass: 

water in the amount of 200 to 400 parts by weight is added and mixed with the 
converted biomass thereby dissolving most of the converted biomass, then filtering or 
decanted off the non-water sohible biomass; 

(5) a4iusting the pH: 

% acidic salt forming compoun d, carbon dioxide is added to the aqueous converted 
biomass solution until the pH is 3-7; 

(6) separating the components; 
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the lignin-cellulose resinous products are skJmmed &om the top of the aqueous 
sohition* the aqueous sohition containu^ carbohydrates and salt is filter or decanted 
off the precipitated ^ nodifio ih lignin; 
(7) crystalizii^ carbohydrates: 

the aqueous carbohydrates and salt solution is heated to evaporate water to 
concentrate the solution then the carbohydrates are ciystalized and precipitate out 
thevi the aqueous salt solution is filtered or decanted off, 

"watw to added to the oorbohydroto oryotob - mtil o sohition oontoim \S '4 0% ' 
s mrbohydrot e ^ ffermatrting yoot io added, and th e carbohydrat e oro formontod to ^ 
■ produo e e thonol and oagboH diomde f 
^) f ooovo f iog othoftoh 

othanol in c>opamted fi'om th e water by e vaporation or hy mombrono toohnology f 
■■■ (10 ^ (8) recausticing: 

the aqueous soltttion containing the salts of step 7 is heated to evaporate excess 
water then placed in a furnace, with or without lignin, burned to remove organic 
waste material, then added to water, filtered, then reacted with and alkalix^ earth 
n^tal oxide, to produce alkali metal hydroxide for reuse and alkaline earth metal 
carbonate which precipitates; 
4 11 (9) alkaline earth metal is heated in a lime kihi to produce alkali earth metal oxide 
for reuse and carbon dioxide is collected. 
2. (Origiml) The compounds of claim I wherein the alkaK metal hydroxide is sodhim hydroxide. 
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3. (Original) The compound of claim 1 wherein the alkaline earth metal oxide is calcium oxide, 

4. (Canceled) The compounds of claim 1 wherein the carbohydrates are crystalized out of the 

aqueous solution of step 4 of claim 1 then fermented by yeast into ethanoL 

5. (Currently amended) The compounds of claim 1 wherein the carbohydrates are separated from 
the -fnedSed- Ugnin and salt after step 6, by means of membrane technology-;- Ibtu ftiiwewtcd' 
by yaftgt into oth(mol^« 

6- (Currently amended) The process for production of the compounds, ^ xa e dified - lignin, lignin- 
cellulose resinous compounds, carbon dioxide, aad carbohydrates l Ondothano^ produced 
from biomass by the process consisting of mbdng, heating, and reacting the co^^)one^ts by 
the foilowii^ steps: 

(1) preparation of biomass: 

excess water is removed from the biomass and ground or chipped into small pieces 
and utilized in the amount of 100 parts by weight; 

(2) adding aqueoiis alkali metal hydroxide: 

aqueous solution of alkali metal hydroxide contiuning 25 to 50 parts by weight of 
alkali noetal hydroxide is added and mixed with the biomass; 

(3) converting biomass; 

the biomass is heated to about 140" C to evaporate the water and break the lignin- 
cellulose bond then heating is continued while agitating and the biomass becomes a 
thick paste; 

(4) dissolving converted biomass: 

water in the amount of 200 to 400 parts by weight is added and mixed with the 
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converted biomass thereby dissolving most of the converted bioinass, then filtered or 
decanted off the non-water soluble biomass; 

(5) a4justingthepH: 

an acidic sah forming compound, r^rbondMff> is added to the aqueous converted 
Womass sohition until the pH is 3-7; 

(6) separating the components: 

the lignin-ceUulose resinous products are skimmed from the top of the aqueous 
solution thga the aqueous solution containing the carbohydrates and salt is filtered or 
decanted oflf the precipitated aodtfl e d - lignin; 

(7) crystalizing carbohydrates: 

the aqueous carbohydrates and salt solution is heated to evaporate water to 
coDoentrate the sohition, ibea the carbolo'<lrates are precq)rtated out, and the aqueous 
salt solution is filtered or decanted off; 
^8)n frrmgntiitiirn- 

^yfl^^ In c/^/jf^ t*- ^>>^W.Kj,r4^afA ^lot^lc until i> rrtliitlnti rnntnininp 1 S 1094 - 

o nrbohydT ft teSj i f a rmenting yea e t is added, a n d th e c a rboh>r d rate are fann0nt ed4e 
■ ' pr od uge ffthanol and garbon d io?rido; 
" ■ (9) f ooo vering ot h»efe^ 

^timw l ia QopQfftted from the Winte r by evaporation or by mombrono toohnotogy ' ■ 
<10) (8^ recausticing: 

the aqueous solution containing salts is heated to evaporate excess water then placed 
in a fiimace, with or without lignin. burned to remove organic material, then added 
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to water, filtered, then reacted with an aflcaline earth metal oxide, to produce alkali 
metal hydroxide for reuse and alkaline earth metal 5ah whfch precipitates; 
■ (11) £S) alkaline earth metal oxide recovery: 

the aOcaUne earth metal sah is heated in a lime kiln to produce alkaline earth metal 
oxide a<>4gftrb9B4Mg for reuse. 

7. (Original) The product, carbohydrates, as produced by the process of claim 7. 

8. (Original) The process of claim 6 wherein the alkali metal hydroxWe is sodium hydroxide, 

9. (Original) The process of claim wherein the sah forming con^wund is carbon dioxide. 

10. (Canceled) The product, ethanol, as produced by the process of claim 6. 

1 1 . (Currently amended) The product » modifioc^ %nin* as produced hy the process of claim 6. 
12* (Original) The product lignin-celhilose resinous products, as produced by the process of 

claim 6. 

13. (Ciirrently amended) The carbohydrates produced from biomass by the process consisting of 
mixing, heating and reacting by the following steps: 

(1) biomass is ground into small particles; 

(2) aqueous sodium hydroxkle is added to and mixed with the biomass; 

(3) biomass is heated to remove excess water; 

(4) biomass is heated to 140° to 200° C until the bk>mass swells and forms a thick fluid 
mass, carbon dioxkle is given oflF and collected^ thereby producing a mixture of hemi- 
cellulose* carbohydrates, ■ modified - sodium lignin, lignin-ceUulose resinous products 
and sodium carbonate; 

(5) water is added and mixed to form a concentrated aqueous solution 
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(6) carbon dioxide is added and mixed with the aqueous sohition to react with the sodium 
hydroxide to form sodium carbonate; 

(7) carbohydrates form crystals and the aqueous solution is fikered oflFtherel^ recovering 
the carbohydrates; 

(8) the aqueous solution containing the mradife d sodium lignin, lignin-ceUubse resinous 

products and sodhim carbonate is evirated, and the soHd materials are burned in a 
ftmiace, the water is added to recover the sodium carbonate; 

(9) Kme oxide is added and reacted with tte sodium carbonate to form sodium hydroxide 
and calcium carbonate which prec^itates, and aqueous hydroxide is decanted oflFto be 
reused; 

(10) calcium carbonate is heated in a lime kiln to recover calciinn oxide for reuse and the 
carbon dioxide is collected for reuse. 

14, (Canceled) The carbohydrates of claim 13 wherein water is added in an amount to produce a 

solution containing IS to 20 percent carbohydrates, then yeast is added to the sohition to 
ferment the carbohydrates to form ethanoL 

15, (Canceled) The product, ethanol, produced by the process of claim 14, 
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New Claim: 

16. (New) A process for the production of carbohydrates from bbmass that does not 
contain Ugnin by the process consisting of mixing, heating and reacting by the foUowing 
steps: 

(1) biomass is ground into small particles; 

(2) aqueous sodium hydroxide is added to and mixed with the biomass; 

(3) Homass is heated to about 140 degrees C to remove excess water, 

(4) biomass is heated to 140 to 200 degree C until the biomass become a thick paste; 

(5) water is added and mbccd to form an aqueous solution, then filtered to remove non- 
soluble materials; 

(6) carbon dioxide is added and mbced with the aqueous solution to react the sodium 
hydroxide to form sodium carbonate; 

(6) the aqueous solution is concentrated by evaporating off water then the carbohydrates 
form crystals and the aqueous sohition is filtered or decanted oflf thereby recovering 
the carbohydrates; 

(7) lime oxide is added and reacted with the aqueous solution of sodiimi carbonate to 
form sodium hydroxide and calcium carbonate which precipitates, and the aqueous 
sodium hydroxide is decanted off to be reused; 

(8) calcium carbonate is heated in a lime kiln to recover calcium oxide for reuse and the 
carbon dioxide is collected for reuse. 
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